The Information Lens provides electronic mail users with the ability to write rules that automatically sort, select, and filter their messages. This paper describes preliminary results from an eighteen-month investigation of the use of this system at a corporate test site. We report the experiences of 13 voluntary users who have each had at least three months experience with the most recent version of the system. We found that:
Introduction
The Information Lens is a prototype intelligent information sharing system designed to help users select, sort and prioritize their electronic mail (Malone et. al., 1987a , Malone et. al., 1987b . While many of these ideas are now being incorporated in other systems, (Borenstein & Thyberg, 1988 , Gerry et. al., 1988 there have as yet been no systematic empirical studies of how people actually use such systems. This paper describes the preliminary results of an eighteen-month study of the use of the Information Lens at a corporate test site. The full information Lens provides a variety of features, including automatic rules for processing messages, semi-structured message types, and "anyone servers" for routing public messages to interested receivers. This paper concentrates only on the local rules created by experienced users of the system to process messages on their own workstations. Based on repeated interviews with users and on-line records of the rules users created, we have tried to determine how people with significant experience using Lens used rules.
We were especially interested in the following questions:
Can non-programmers use Lens effectively? What kinds of rules prove useful after several months of experience with the system? When do people choose to run their rules? When do people use rules to delete messages automatically? What kinds of strategies do people use to manage their mail, and how do rules fit these strategies?
Creating Lens Rules
Information Lens users can create sets of IF-THEN rules to specify the actions they want performed on their messages and the conditions under which those actions should be taken. Common actions include moving the message into a folder, deleting the message, setting a user-defined characteristic (e.g., "Urgent") on the with a Rule Editor (below). In this example, the user has specified that messages addressed to the "Want-Ads* distribution list that also contain the subject "Car" are to be moved to the "Car* folder. Whenever a message meets these criteria, Lens moves the message to the *Car" folder. 
Participants
Members of the laboratory were told about the information Lens and asked if they would be interested in using it.
Because we were interested in active users of electronic mail, we solicited participation via electronic mail.
Information Lens. However, for this paper we are primarily interested in how experienced users create and use rules.
Therefore, we present results from the 13 users who have Two people (one programmer and one manager) reported that they did not find Lens sufficiently useful to continue using it. The' programmer reported being *overwhelmed"
by mail in the first interview and had subscribed to a large number of distribution lists. By the third interview, she had removed herself from most distribution lists and reported few problems keeping up with her mail. She noted that she would like to use the Lens anyone server, when it became available. The manager was given the earliest version of Lens, which was slow and had numerous bugs.
He used it for several days before giving up, and never decided to try the newer versions of Lens. (The rest of his group did, however, try the newer versions of Lens.)
Data Collection
Interviews were conducted prior to the study and at three month intervals during the course of the study. Each interview was scheduled for an hour in the participant's office. Participants were asked to estimate the daily numbers of messages sent and received, the number of mail folders, the size of the inbox and the number of distribution list subscriptions. These were checked against the actual numbers for the day and participants were asked if the day was typical.
Participants were also asked open-ended questions about major problems and successes with electronic mail. They used this an opportunity to describe their current communication patterns, successful mail management strategies, and problems that needed to be addressed.
They also described their use of Lens, including a description of their rules and how they relate to general mail handling strategies. (Refer to Mackay (1988) for a detailed description of the interview format and the actual questions.)
On-line data was also automatically collected, including (approximately) weekly snapshots of the rulesets, the hierarchy of mail folders and the distribution lists to which each user belonged.
The quantitative data described below are derived from a snapshot of the rules and folders of the 13 most experienced Lens users. For each user, we chose the first day after the user had had three month's experience with version 3 to create a representative, but not exhaustive, sample of rules.
Results

Can non-programmers write rules?
All participants in the study, regardless of computer experience, were able to effectively write their own rules.
All users created rules for themselves and none mentioned any difficulty in writing rules. One user, with no computer training, described his first experience with the rule editor as follows: "It's obvious. You just go into the boxes and type whatever you want." Another nonprogrammer commented: "1 like the fact that one can begin very simply, e.g. just sorting according to one's own name in the to: or cc: fields and then, after seeing how that works, progressively elaborate." The authors of complex rules, defined as rules with more than one field or containing boolean logic within a field, were usually programmers. However, one of the secretaries also wrote a number of complex rules.
Users have the option of writing arbitrarily-complex rules in a LISP-like language, but our interviews indicate most choose to use the graphical rule editor provided with Lens.
This result is consistent with the finding by Jeffries & Rosenberg (1987) that both programmers and nonprogrammers were able to specify mail filtering rules faster when using a form like those we used than when using a procedural language.
What kinds of rules do people write?
The 13 Over half (51%) of the rules involve the processing of distribution lists. All but two of the participants (85%) use at least one distribution list rule. Lens allows some people to stay on distribution lists from which they would otherwise remove themselves. It also allows them to ignore messages from distribution lists they are required to be on, but do not find useful.
The next most common kind of rule identifies messages with some arbitrary string in the RECIPIENTS field (33%).
Note that string matches within a field, while not equivalent to natural language parsing, are still more effective than general matches within the body of the message.
Knowing that a string refers to a person or a distribution list limits the range of possible matching errors.
Strings can identify sources of messages in different ways.
For example, the string ".BITNE'r" identifies messages from outside the company, often professional colleagues and friends. Strings can also identify a collection of related distribution lists. For example, the string "AI" selects messages addressed to AI, AI-digest, and AIinterest (as well as, unfortunately, Sailing, etc).
Since the subject is less constrained than other fields, we expected it to be less useful in rules than other fields, which usually contain the names of known users or It is tempting, but not accurate, to believe that users with 214 more rules find Lens more useful. In fact, some of the users who reported the most satisfaction with Lens had only two to four rules. Also, some users face mail management problems for which Lens is useful; others do not.
When do people run rules?
Lens was orginaliy designed to only allow people to run rules prior to reading messages. However, Mackay (1988) found that some users preferred to sort messages after reading them. She called the first kind of users "prioritizers" and the second kind "archivers" to characterize the differences.
Lens version 3 allows users to either or both. We found that experienced users often have strong preferences for one or the other. Five people use "new mail" rulesets exclusively, three use "on demand" rulesets exclusively, and five use both kinds of rulesets. Somewhat more than half of the total rules are in "new mail" rulesets.
When do people use delete rules?
One Only five delete rules (13%) refer to a person's name. In each case, the rules use multiple fields to further qualify the type of message. In two cases, the messages deleted are announcements of events sent by an outsider or parttime employee to the entire lab. The senders of these messages are misusing the system, but appear to be outside the usual social pressures that would normally prevent this behavior. Even though it is unlikely that the Lens user will want any particular messages from either sender, the rules are still qualified to filter out only messages about the unwanted subject. Personal messages from either person would not be deleted.
In general, deletion rules appear to be more complex than rules that move messages to folders. If we define complex rules as those with more than one field (counting "3"0: or CC:" as a single field), then 60% of delete rules are complex, whereas only 32% of move rules are complex.
One explanation for this is that deleting is more "dangerous" than moving because an error has greater consequences, and users are more likely to qualify them.
How do people manage their inboxes?
Rules reflect the strategies users have for managing their
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inboxes. We found three primary strategies for handling are also used to manage mail; both to help store messages in such a way that they can be easily retrieved and to remove messages that are no longer useful. Users who create such rules are more often interested in managing their ability to retrieve information.
